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Electrostatic Filter for Flue Gases 

The invention relates to an electrostatic filter for a fine 
gas, for the exhaust gas of heating plants in particular* 

The increase in non-industrial heating plants, of oil-fired 
heating in particular, as well as the justified demands for 
maintaining the purity of the atmosphere also make it 
advisable to clean the exhaust gases originating from non- 
industrial heating plants . In order to be accepted, a 
precipitator suitable for this purpose must in particular be 
economical to acquire and to maintain. 

Electrostatic filters for the precipitation of incombustible 
and unburned solid and liquid particles from flue gases 

I 
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produced during the combustion of solid, liquid and gaseous 
fuels are known in various embodiments. Known in particular 
are two-stage electrostatic filters operated at high 
voltage, which include a filter chamber having an inlet 
opening for the gas to be cleaned at the foot of the chamber 
and a discharge opening for the cleaned gas at the head of 
the chamber and several grounded, tubular precipitating 
electrodes situated in the chamber at a distance from one 
another extending in the flow direction of the gases and 
energized electrodes situated concentrically within them, 
which have corona discharge points at their open ends facing 
the inlet opening for the gas. In the non-homogeneous 
electrical corona field of the ionization zone of these 
filters, the solid and/or liquid particles contained in the 
gas to be purified have unipolar charges and are 
precipitated out of the gas in the homogeneous static field 
of the precipitation zone. 

The filters must be cleaned from time to time, meaning that 
the particles deposited on the precipitating eletrodes must 
be removed. In industrial plants, this is done by shaking or 
beating, using devices installed specifically for that 
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purpose or even by washing the filter. The known cleaning 
measures are too expensive for non-industrial use. In 
particular, sticky residues from the combustion of liguid 
fuels can only be removed incompletely in this manner. In 
addition, the washing of such a filter raises wastewater 
problems. 

The object of the present invention is to create an 
electrostatic filter for the precipitation of solid and 
liquid particles from the exhaust gas of non-industrial 
heating plants in particular, the acquisition and 
aaintenance costs of which are kept within reasonable limits, 
and which are easy to service. 

According to the present invention, the objective is 
attained using an electrostatic filter which is made up of a 
filter chamber having an inlet, opening for the gas to be 
cleaned at the bottom of the chamber, an outlet opening for 
the cleaned gas at the top of the chamber, several grounded, 
tubular precipitating electrodes situated in the chamber at 
a distance from one another, extending in the flow direction 
of the gases, and energized electrodes situated 
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concentrically within them, which have corona discharge 
points, at their ends facing the inlet opening for the gas,, 
characterized in that all energized electrodes positioned on 
a frame extending above the precipitating electrodes and 
suspended in the precipitating eletrodes can be removed 
jointly from the filter chamber after a hood sealing the 
filter chamber is lifted off. 

The possibility provided according to the present invention 
of removing the energized electrodes from the opened filter 
chamber makes it possible to clean both the energized 
electrodes ^nd the precipitating eletrodes by hand, using 
brushes designed in an appropriate manner, i.e., with the 
least equipment expense, and in a more thorough manner than 
is possible with customary cleaning measures. The individual 
electrodes may be scrubbed in succession using a single 
brush; however, it is also possible to clean several 
electrodes, or the entire electrode bundle, if necessary, at 
once using appropriate brush sets. 

In another embodiment: of the invention, the ends? of the 
precipitating eletrodes facing the outlet are widened and 
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the widened ends of the precipitating eletrodes are in flash 
contact with one another, covering the intermediate spaces 
between them, and are enclosed by a sleeve, which screens 
the remaining space between the filter chamber wall and 
electrode bundle so that the all of the gas inevitably 
forced to flow through the precipitating eletrodes is 1 
subjected to cleaning. Advantageously, the precipitating 
eletrodes are expanded to form a hexagonally shaped bundle. 
This results in the greatest packing density of the 
electrodes and thus the optimal remaining flow cross- 
section. 

The function of the electrical conductor for the energized 
electrodes may be taken over by the common mounting for the 
electrodes supported on insulators situated in the filter 
chamber;, namely the frame and the crossbeams situated on it 
that support the electrodes. 

For safety reasons, a switch interrupting the electrical 
connection between the energized electrodes or the frame 
stippbrting the electrodes and the voltage source when the 
hood is lifted off can be assigned to the hood sealing the 
filter chamber. 
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In order for the abraded particles from the precipitating 
eletrodes to be removed from the filter chamber, the bottom 
of the filter chamber advantageously goes into a funnel 
having a slide gate, from which the abraded particles may be 
filled into paper bags, for example. 

.The filter is situated between the smoke flue and the 
chimney. A. choke valve provided on the inlet side can be 
used to interrupt the entry of exhaust gas into the filter 
chamber and a choke valve provided on the, outlet side can be 
used to interrupt the effect of the chimney draft on the 
filter chamber. A rectifier provided for that purpose 
supplies the high-voltage required fbr the energized 
electrodes. 

The filter can be designed individually for the combustion 
systems for which it is provided. Even though the filter is 
provided preferably for non-industrial heating plants, this 
does not rule out its use in industrial plants in which flue 
gases to be cleaned arise. 

The invention will be explained in greater detail on the 
basis of the drawings, in which: 
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Figure 1 shows a vertical section through the filter, 

Figure 2 shows a section along Line II-II in Figure 1, 

Figure 3 shows the top view of a precipitating 
eletrode, 

Figure 4 shows a view of the corona-discharge points 
of an energized electrode. 

Figure 5 shows a brush head for the precipitating 
electrodes. 

Figure 6 shows a brush head for the energized 
electrodes. 

The filter includes a filter chamber 11, through which gas 
to be cleaned flows in the direction of the arrows drawn in 
Figure 2, the gas passing through annular zones 12 between 
the bundle of precipitating electrodes 13 situated in. the 
filter chamber 11 and energized electrodes 14 situated 
centrically In relation to precipitating electrodes 13. 
While passing corona discharge points 141 of energized 



) 



309833/0668 



- 8 - 



electrodes 14 , the suspended matter present in the gas - 
solid and/or liquid particles as combustion products or 
residues from the incomplete combustion - have unipolar 
charges and the unipolar charged particles are then 
deposited onto the inside wall 131 of precipitating eletrode 
13- 

c Iti order to maintain the effectiveness of the filter, it is 
necessary from time to time to clean the precipitating 
.eletrodes 13 in particular, to which the precipitated 
particles are deposited. To this end, energized electrodes 
14 are provided to be removable from filter chamber 11 and 
accordingly from precipitating eletrodes 13, which allows 
precipitating eletrodes 13 to be cleaned using brushes 
according to Figure 5 and energized electrodes 14 using 
brushes according to Figure 6. The removal of energized 
electrodes 14 from the filter chamber 11 is made possible in 
that the top part of the filter chamber 11 is designed as a 
^removable hood 111, and energized electrodes 14 are 
suspended together on a support construction consisting of a 
frame 16 and -crossbeams 161 situated on it, which can be 
removed from the filter chamber 11 after the bood 111 is 
^Lifted off. 
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Energized electrodes 14 are connected directly to the 
voltage source, not shown, by conductive crossbeams 161 and 
a conductive frame 16, which is connected (17) to the 
voltage source For reasons of safety, care is taken that 
contacts 162, 171 are disconnected when the hood 111 is 
lif ted off. 

The outlet-side hexagonal widening 132 of bundled 
precipitating eletrodes 13 and their enclosure' by a sleeve 
18, which fills the open space between the filter-chamber 11 
122 and the bundle of electrodes, assures that the entire 
amount of gas entering annular spaces 12 flows between 
precipitating eletirodes 13 and energized electrodes 14^ 

The deposit brushed off from the precipitating eletrodes 13 
is collected into a funnel 113 formed on the filter chamber 
11, from which it may be filled, for example , into paper 
bags. 
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Claims 



gTJ An electrostatic filter comprised of a filter chamber 
having an inlet opening for the gas to be cleaned at the 
bottom of the chamber and a discharge opening for the 
cleaned gas at the top of the chamber and several grounded, ' 
tubular precipitating eletrodes situated in the chamber at a 
distance from one another> extending in the flow direction 
• of the gases and energized electrodes situated 
concentrically within them, which have corona discharge 
points at their ends facing the inlet opening for the gas. 
wherein all energized electrodes positioned, on a frame 
extending above the precipitating eletrodes and suspended in 
the precipitating eletrodes can be removed jointly fi-dm the 
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filter chamber after a hood sealing the filter chamber is 
lifted off. 

2. An electrostatic filter according to Claim 1, 
wherein the ends of the precipitating eletrodes facing the 
outlet are widened and the widened ends of the precipitating 
eletrodes are in flush contact with one another, covering 
the intermediate spaces between them, and are enclosed by a 
sleeve, which screens the remaining space between the 
filter-chamber wall and the electrode bundle. 

3. An electrostatic filter according to Claim 2, - 
wherein the precipitating eletrodes are widened to form a 
hexagonally shaped bundle. 

4. An electrostatic filter according to Claims 1 through 3, 
wherein the frame provided over insulators situated in the 
filter chamber including the crossbeams supporting the 
energized electrodes and the crossbeams are the electrical 
conductors for the energized electrodes. 
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5. An electrostatic «if a , 

to the hood seaZing tlle fmer chaabir 
6 * el ectrostatic flit--, 

havi„ g . slide g 2 * * into a 
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•BleJrtrofilter fUr fiauchgaae 



iasbesohdere fQr das Ab ga s .on Hei^eanlagen. 



3fte Zunahme Von 



niohtinduatrtellen Heiemigsanlagen, 



ins- 



eel*, legra ea nahe, anoh el« Bat,^^ 



- ua 

eWSteen, iaab-eebadere preiswer* i* der i^ohaffuxig 
ki der I&rterhaltung eetn. 



.tod 
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der Yerbrennung Ton feeten, XlfisBlgea mfl gasfgruigen 
Brennatoff en eatstehendea Bauohgasen sind in verschie- 
denen Ausfttbrungefornen befcennt. Betaumt sind insbeson- 
Sere sweistufige, mit Hoohspaanung betriebenerBlektro- 
Xilter, bestehend aue einer Piltericaamer mit eiaer Sin- 
^rittsSffnung f Gr das zu reinigende Gas am BuB der JCam- 
mer una einer AustrittsSffnung fur das gereinigte Sas 
aa Kopf der Kammer und einer Mehrsahl von in der Kammer 
in Abstaud voneinander angeordne-fcen, sich in Strojnungs- 
riohtung des Gases erstreckenaen, geerdeten, rohrfSrmi- 
gen Biederschlagselelrtroden sovie Jcomsentrisch darin an- 
geordneten spannungsfubrenden Slelrtroden, die an ihren 
Xreien, der BintrittaSffnung fUr das Gas zugewandten Bn- 
den SprdhspiW aufweisen. let inhooogenen eleJrtrisohen 
Sprtthf eld der Ionisationszone dieser Pilter werden die 
i» an reinigenden Gas enthaltenen festen und/oder fittest- " 
gen Partikel unipolar aufgeladen und im hoaogen s-featischen 
Seld der Abscheidnngeeone aus dea Gas niedergescMagea. 

Die Bitter .attssen Ton Zett 2tt Zeit gereinigt warden, das ' 
hem die an den HiederschlagseieJrtroden abgeschiedenen 
Partial mttssen entf ernt warden. Bei inudstri alien Anla- 
gen gesohieht dies durch Battel* oder Kiopfen aittels 
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eigena dafttr inatallierter Vbrrichtangen oder aber dorch 

• • • • 

Vaachen dee Piltera. PUr den nichtindnatriellen Binaatz 
Bind die bekarmten Beinigiin^najtoanfflen zu anfwendig. Ixm- 
beaondere klebende BHoJcetande ana der Verbrenwmg -eiflasi- 
ger Brennstoff e laesen sioh auf diese Veiae ntor travoll- 
b tandig en tf emeu Daa Vaachen einea ao-lcBen Pilfers virft 
Buaem Abwasserprobleme auf . 

Die der Erfindong zugraadeXiegende Anfgabe iat ea, einen 
Blettoofiiter ±8r aie ifcsoheidnng iron f eaten nnd flusai- 
gen PartiJceln ana dem Abgaa inabeaondere von nichtindnstri- 
ellen Heizungsanlageri zu eohaffen, deaaen JtochaffQugs- 
und DDterhaltagsJcoeten sioh in vertretbaren ffrenzen hal- 
ten nnd. der leioht za warten- iat. 

We . wird erfindnngageoae nit einem Blelttrof liter 

gelfet, der ana einer Pilterkaniner nit einer Mntritts- 
Cffnung fur daa an reinigende Gas am PnB der Xaaaer and 
elner AnetrittsSf fnung fOr da* gereinigte Gas am Xopf der 
Kamaer nnd elner Hehrzahl yon in der leaner i» Abatand rpn- 
etnander angeordneten, eioh in StrSmnngariohtttng dea Oases 
erstreckenden, geerdeten, n>hrf6rnigen FiederachUgnelektro- 
den ao^ie ioneentriaoh darin angeordneten spannnng S Xttbxenden ; 
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BXektroden, die an ihren freien, der BintritrteSf fmmg fflr 
das zugewaadten -Soften, SprBhspitzen aufveiaen, bosteht 
ana dadoroh gekenaze to hna t - iat f da0 sSmtliohe spaniitmgs- 
ffihrende Blektroden an einem sioh. oberhalb der Fie der- 
dohlagselektxodezx erstreeJcenden Batmen hSngend in den Hie- 
derscblagselektroden nach Abheben einer die ]?ilt erkammer 
abachlLeBenden Hanbe ana der Filtexkamoer gemeinsam ent- 
nehmbar angeordnet siud. 

Die errtndangsgeiaaB vorgesehene Mdgliohkeit der Entnehm- 
barkeit der spannungsfahrenden Blektroden aus der geoff- 
neten Jilterkammer erSffnet die Mogliobkeit, sowohl die 
epannttngsftthrenden Blektroden ale au ch die "JJie dera chlags- 
elektroden wit in entsprechender ¥eise ausges tal te ten Bfir- 
eten Ton Hand, also wit geringsten appartivem Aofwand, zu 
reinigen, ttnd zwar dnrchgreif ender als dies nit den flbli- 
ohen HeinigungemaBnahmen ndgliob 1st. Dabei konnen die ein- 
zelnen Blektroden naoheinander ait einer Binzelburste durca- 
gepntet werden, es kann aber auch eine Hehrzahl Von Blek- - 
troden, gegebenenf alls das gauze Blelctrodenbundel, ait eat- 
eprechenden BttrstensStzen auf .einmal gereinigt werden. 

In weiterer. Aasgestaltung der E r flndung liegen die an ibren 
austrittflseitigen Stirnseiten attfgeweiteten Hiedersohlags- 



elektroden mit ihren aufgeweiteten Enden mrter tfrerdeoJcung 
der Zwteahenraume bttndig gegeneinander an una eind yon 
- elner den Terbieibenden Sana wiapben Jm.terkamBertfandung 
und Blektrodenbundel abaobirmenaen .Hanschette ei*gefaflt, 
so daB das gesamte aas-zwangaiaaflg die HiedereohlagSelek- 
troden durohatrSoend der Beinigung imterwo.rfen Wird- Zvedc- 
nSBigerweise sind- dte Eiederscblagseiektroden unter Bil-. 
dung eines secbaeckigen Bundes* aufgeweitet. Daraus resul- 
tiert die groflte Paokungsdiohte der Elektroden un* damit 
das Optimum an verbleibendem Stromnngsquerscimitt. 

Die Punttion der elektrisohen Baiter fur die spannungafith- 
renden Elektroden kann Ton der geneinsamen, sioh auf in ' 
der Pilterkammar angeordneten Isolatoren absttttsenden Bal- 
terung fur die Elektroden, nSoliob dem Baboon un* den da- 
ran angeordneten, die Blektroden tragenden -fPrarersen, tiber- 
nommen warden ♦ 

ins Sieherheitsgrunden katrn der die PilterkWr absohlies- 
senden HaUbe ein die elektrische Tarbindung swischen deri ' 
epannimgefuhrenden Elektroden. bzw. dem die Elektroden tra- 
genden Bahaeri and der Spannangsouelle be*m Abheben der Hau- 
be unterbrecbender Schalter sugeordnet sein. 
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Da*it der Abrieb Tto flea JledersohL^eleWroden aue der 
FilterWr entfemt werdea lam,, ge ht die JttiterWr 
bodenseltig .wedcia^erweise In eiaen ^iohter »t* Sohieber- 
reraohlae «bor r aus de« der Abrieb etv* to PapiereSclce ab- 
gefOlit vlrd. 

s 

W«er »ird awtaoh-;, fcto ^ Za-ta angaor*,,t. Mlt 
einar etartrtttaaeitig vargaaahanen Brossolklappa tann aar 
^bgaaautrttt ta « la WKerk „„ r .rterteoohea warden nod 
a«roU at»a «a*rt«saat«g wgesehenen fcaM 
M, BH.vl.tuag des fealnsogea aaf ale MMa*a,»r uater- 
taocheri wara*. Bte . erfora „ llohe Hoon£slaImtm8 ^ Me 

spam^^ena^ BieW^aa,, u,f OTt eln dafar Torgeseh8 _ 
ner meicbrlchter. 



* llt " «»Tlta4u «r ate Tarbra^^u^, ^ 
M. er ^rgaeabaa tat, aastagbar. Vaaa aer MIta* a»h ba-' 
TOMttSt *"* ^"^BtrteU. Het^aaoUge* Torgesen<m 

*' 64 9 * UeBt *» »*~» W»ate bat totaa-trleuan Jnla- 
?«., bet deoea ea rat.^. ^ ^ 

M. Brftaaaag tat aa ^ aer ZelohnOBg Wettergehena 
tert* Es seigen: 
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1 einen Terttialsohaiirb dwrch den 4 

mter, 

• - 

*%ttr 2 etnen ScUn«t nack Liuie n - re 

. In Pigur 1, 



Plgar 5 



Mgur 6 



die Kraafsioht aaf einer Hlefler- 
eohlagselektrode, ' 

die .Ansiclrt der SpriUispitze eiae* 
epgamttngsfflhrendeji Blaktrode, 

einen BdrstenlcDpf fur die JTieder- 
schlagselettroden, 

einen Bttrstenlcopf fdr die apannanga- 
fuhrenden JSlektroden. 



Der filter beaten* ana der i« Slime der in-pigur 1 einge- ' 
seiohaeten Pfeile ™ de* so* reinigenden Can. dordtatraten 
mtericamaer 11, wobei die BtogrSuoe 12 adisohen dea to - 
der mtericauuaer 11 angeordneten Btfedel HiedereehUgseleJc^ 
troden 13 «ad den sentry e*h *« den ^derBchlagaelektroden * 
13 angeerdneten, epannungeiahrendeii Blektroden H pasaiert 
werden, Bei* Paasiaren der Spruhapitseri 141 der apannanga.. 
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funrenden Elefctroden U werden die im Gaa befindllchen 
Sohve'bestof fe - feate tmd/oder flQssige Partikel als 7er- 
brennungaprodulcte bisw. BucJcatSnde ana der tmvollo-fcaudigen 
Yerbrennung - unipolar aufgeladen xaA die unipolar anfge- 
ladenen Part ike 1 sodann an der Innenwandung 131 der ffieder- 
sohlag8elektrode 13 "abgeachieden. 



Pur die 4nfreobterhaltung der Wixfceamfceit dee Piitera 1st 
ea erPorderiicb, insbesondere die Piederechlaga'elefctroden 
13, an den en eioh die abgescniedenen PartiKel abaeteen, von 
Zeit tn Zei* zn reinigen. Zn diesem Zweck in* eine Pntnehm^ 
bariceit der apannungaftthrenden JBlektrddea 14. ana der Pil- 
tetkaffloer 11 demit ana den iTiederscHagseletferoden 13 . 
vorgeeehen, die ea gestatte-fc, die Hiederachlagaelektroden 
1 J nit? BOraten gemSB Mgnr 5 «nd die apannungafttlirenden 
Blefctroden 14 nit Bftraten gemSB Pigur 6 zxx reinigen. Pie 
Hogliohkeit anr Bntnahme dor apannunga^hrenden Blefctroden 
14 ans der Pilterkaoaer .11 wird daduroh erSffnet, dafi daa 
Oberteil der Piiterkammer 11 ala abnehebare Haube 111 auage- 
btldet iat, and die spannmigBfdhreaden Elefctroden 14 Remain- 
bb* an einer ana einem Bahaen 16 und daran angeordneten fra-. 
j-Tersen 161 beateKenden fragerionstrnktion anf gehangt aind, 
die naoh Abheben .der Haube 111 ana der PilterJcaaner 11 ant- 
nehabar 1st. 
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dargeatolKeo Sranno^.^'olle omtttelbar a«roh at. lat 
IrST9MOT «?•*« XeUenaea, m at. 
' *" llO mgee0hlM "'«« (") Bab-en 16 .ertaMen. in, S1 

2 thettBerBj * m ^ aa8 a « ioo . 

*** 1«. 171 bet. ^eben aer H»b 4 ,„ to~bia.be*. . 



^ e~.trme.ttt, A^eit^ 132 aer ^ 

.tn. ,e* fMi?n BanB „te*ben a „ ^ 
^ ene«Uen«e Wcbette 18 ^ 

eaamelt etoh in den an at. . ■ ' ™ 

* 113. »s ae. aer etwa to Ioplers&>fc6 ^ ^ 
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AnsprHche 



0 



1^ meMxoftKea, beeteheaa aaa te m^ ,,, eW 

»er aaa .toer ^.^^^ ^ aas eeretnlgt<J ^ - - 

ropf aer. I»»r aaa etoer HetasabJ. von to aer ta er 1b 

T.netoa»a.r aagwraa.tea, 6 jch to StrSaaagartoh- 

*"* •»*»*-««. *e.*,ete», rohrforatgen , t _ 

iora^ezottroaen aovto aarin 

• «P^Bttareaae« ^teoaea, ate aa ttaen frelOT , a , r . 
M^rltteMto^ «raaa 9a a aag,*.^,,, Mel 
«» efyeiaen, far ate ^aoheiaoag Tan feat™ aw ^ 

^ ^ - *« ™ Hai^aaUaea, ia - 

^ffiSesgeJcJ^ a ,a apaaa^^aaa^ ^ 

4B " 0 8ta rt * Weaara^selakWea 
.ratre.fc.aaea Bahae* Banana .to *« HUaaxachlaea.Xettra- 



2206057 



- 

- den Bach Abheben einer die Pilterkammer abschlle Ben- 
den Habbe aos der jpil-feerkammer gene ins am entnehmb ar 
. angeordnet stud. 

2. Blettrof ilter nach Anspiuch 1, dadnrch gekennseiohnet, 

daB die an ifareu aastrittaseitigen Stirnseiten aufgeweite- 
• ten Uiederschlagaelattrodeoi nit- ihren aafgeweiteten End en 
noter Uberdecknng der Zvfischnnranae bfindig gegeneinander 
cm lie gen toad von .einer den vjerbleibendea Bseam zwiachen 
Pllterfcammerwandung mad Blettrodenbttndel abschirmenden 
Mansche tte eingefafit sind, 

3* Blefctrofilter nach .Ansprueh 2, daddrbh- gefcennzelchnet, 
• daB die Niederschlagselektroden tarter Bildung eines Becbs- 
eokigen Bnndes aufgeweitet sind. -* - 

4. mektrof ilter nach den ^nspritchen 1 bis. 3, dadnrch geiqnn-- 
aeiohnet, daB der sich ttber in der JtUerkaaner angeordne- 
te Ieela.toren abstdtzende, nit die epamrangaf^hrenden Blek- 
troden tragenden rravereen veraehene Batmen nnd ale Iraveri 

*en die eleirtrischen letter ftir die spannimgsfahrenden 

Blektroden sind. 
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5. Elolctrorilter nach den ^prftoben 1 bio 4, daanroh ge- 
keimseiolmet, daB der die*Ute^ OT »fer atechUeSeiaeii 
Haabe ein die elektrieohe Yerbiaduag swlaohen dea apaa- 
. nuBgeftthrenden. BXektroden tew. de* die Slelctroden Wa- 
geidm fiahmen «ad der SpaanungeqpeUo bein JU>heben der 
Haabe naterbrecfaeader Sohalter sageordnet let. 

'* mefctrofilter nach *«x Aoaprttcfaea 1 bis 5, dadarch ge- 
ieaa^icfaaet, dafl die Pil*erkam»er bodeaaeitig in etn ^ 
Iriohter nit Schiebervereohlajj fibergeht. 
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